based on the availability of data, the existence of a mitigation strategy, and the desire to have a representative sample of both developing and industrialized countries.
Although best eff orts were employed to ensure comparability of the data, the results presented includes some biases because of (1) diff erences in territorial units referenced by the data: defi nitions of urban areas diff er among countries, city administrative boundaries do not always coincide with the limits of the urban agglomeration, 3 and not all global cities have a metropolitan body managing the wider urban area and (2) diff erences in methodologies to estimate local emissions at the local level: Th ere is as yet no single accepted international standard for city emissions inventories across sectors and sources.
Th e analysis is structured in four main sections: the fi rst compares inventories across cities according to criteria applied to collect and organize data, the second analyzes the emissions context of each city through a set of indicators, the third compares the main components and measures of each city's mitigation plan, and the last draws some conclusions with regard to the coherence, eff ectiveness, and effi ciency of city mitigation plans.
Comparative Analysis of Local Emission Inventories
In this section, we compare city-level emissions inventories with specifi c reference to fi ve global cities: London, New York City, Milan, Mexico City, and Bangkok.
City Emissions Measurement
In recent years, the use of city emissions inventories has increased as more cities become engaged with climate change issues. In the absence of an agreedupon international standard providing methodological guidance for cities' inventories, many cities use the Intergovernmental Panel on Climate Change (IPCC) methodology (IPCC 2006) , which was developed for national emissions inventories. Th e main challenge cities face in compiling urban emission inventories is to identify and defi ne the precise area and activities that should be included, as well as the decision on whether to include direct and indirect emissions. Direct emissions are associated with emission sources (point, linear, diff used) located inside city boundaries. Indirect emissions are emissions from sources that are neither controlled by a city government nor located within its jurisdiction, but that occur wholly or in part as a result of the city's activities (for example, purchased electricity or emissions embedded in the consumption of goods and services). 4 ICLEI's protocol (ICLEI 2008) suggests three scopes for classifying emissions at the community level: 1. Direct emissions, from sources located within the city boundary.
2. Indirect emissions, from sources located outside the city boundary, but that result from activities occurring within the boundary.
3. Other indirect or embodied emissions, which can be included when more comprehensive accounting is desired.
Th ese scopes should enable emissions to be categorized while avoiding double counting.
GHG Accounting Methods
Th ere are two main approaches for estimating emissions: "top-down" and "bottom-up. " Th e top-down approach uses estimates derived from national or regional data and scales them to the area being analyzed (Hutchinson 2002) according to such variables as population, energy consumption, and mobility. Th e bottom-up approach uses local data, from single sources whenever possible. Th is is naturally the preferred method and is used in this chapter. For the fi ve city cases, HFC = hydrofl uorocarbon; PFC = perfl uorocarbon; Q = quantifi ed but not included in the emission values of the plan base year; Q* = non-CO 2 gases had been quantifi ed in a previous inventory (AMA 2007) , but these emissions have not been included in the Climate Plan of Milan because they added a negligible quantity to total emissions; n.a. = not applicable; n.s. = not specifi ed. All inventories report at least emissions of carbon dioxide. Recent guidelines recognize that collecting detailed local data on all Kyoto GHGs may be quite onerous and thus suggest focusing on carbon dioxide and methane, the two most relevant gases at the city level.
In terms of sectors, heating sector emissions are considered in all cities' inventories, except Bangkok and Mexico City, because of their relatively warm climates. Emissions from industry have been reported in all inventories, except for Bangkok, in relation to energy use within industrial processes and to the operations of industrial buildings. Emissions from power plants within city boundaries are generally quantifi ed by all cities.
For road transport, there are two main approaches: Bangkok estimates emissions from fuels consumed within city boundaries, whereas Mexico City, London, New York City, and Milan use kilometers traveled by different categories of public and private vehicles. New York and London consider kilometers traveled within city boundaries, whereas Milan also includes kilometers traveled by vehicles crossing city borders. Furthermore, London estimates emissions from taxiing aircraft and during take-off and landing, including these in ground-based transport emissions. Only New York City and London quantify emissions from aviation and shipping, using different methodologies while excluding these from their emissions targets.
All cities consider GHG emissions from waste except London, which in its climate plan considers only CO 2 emissions sources. New York City quantifi es methane emissions from previously disposed solid waste in in-city landfi lls each year over the life of the gas. Mexico City and Bangkok quantify methane emissions from landfi lls but the latter does not specify the location of these landfi lls. Milan quantifi es emissions from waste only in relation to combustion in waste-to-energy. Methane from wastewater plants is quantifi ed only in the inventories of New York City and Bangkok.
Agriculture has no relevance in the urban contexts of Greater London and New York City and has limited relevance in the other cities. CO 2 and methane have been estimated in relation to fuel consumption and emissions from agricultural operations in the inventories of Mexico City and Bangkok. Both inventories also evaluate the off setting potential of sinks-urban forestry and green areas within administrative boundaries.
As for indirect emissions, all inventories include emissions related to imported electricity but exclude emissions embedded in goods and services consumed within the city. Only New York City, London, and Mexico City detail electricity consumption for each end-use sector.
Inventories are based on international references. New York City uses ICLEI's protocol for the inventory structure and soft ware to convert all data on energy use, transportation patterns, waste disposal, and other inputs into GHG emissions. London and Milan use the CORINAIR 5 methodology for the choice of main sector-based sources and emissions factors (even if both refer, in some cases, to their own emissions factors). Mexico City refers to the IPCC methodology for calculation methods and emissions factors.
Emissions by Source
Th e collected data and emissions inventories show that energy consumption is the most important determinant for city GHG emissions. Direct emission sources such as industrial processes, power stations, and agricultural activities are usually located outside city boundaries or in periurban areas. Because "urban" power supply covers a limited part of local consumption, cities generally rely on end uses to estimate emissions: Th at is, if the energy was consumed in the city (regardless where it was produced), then its estimated emission impact is attributed to the city. All inventories analyzed in this research assign emissions due to energy uses. Emissions per capita in the selected cities are thus strictly related to local energy demand and consumption. Table 3 .2 suggests some interesting relationships. First, per capita emissions are clearly related to per capita gross domestic product (GDP), with the exception of Bangkok, which has higher emissions than would be expected for a city at its level of per capita GDP because of higher energy intensity of GDP. Second, energy consumption follows a similar pattern in relation to per capita GDP. New York City and Bangkok have the highest per capita emissions (7.7 and 7 .1 tons of CO 2 per capita, respectively) but with substantial diff erences in energy consumption (24.6 and 20.0 megawatt-hour [MWh] per capita, respectively) and in electricity consumption (6.7 and 4.8 MWh per capita, respectively). Milan and London have similar per capita emissions, energy, and electricity consumption. Mexico City produces the least emissions per capita (3.9 tons of CO 2 per capita) and shows the lowest energy (10.9 MWh per capita) and electricity consumption per capita (1.7 MWh per capita). 6 Th ese diff erences in per capita emissions are due to diff erences in carbon intensity of energy consumption, energy intensity of production, and GDP per capita (the Kaya identity). 7 Carbon intensity is determined by emission factors of fuel consumption, energy intensity depends on morphological and territorial features as well as on socioeconomic and behavioral characteristics of the city's population, and GDP per capita is an indicator of economic activity.
Th e carbon intensity of energy consumption depends on the share of electricity in energy consumption and on the carbon intensity of the fuels used to generate this electricity. In terms of energy consumption patterns, Milan has a higher share of electricity consumption than London (table 3.3) , and this may explain the diff erence in average carbon intensity of energy between the two cities. Bangkok and Mexico City show diff erent energy consumption values but a similar fuel consumption pattern and similar carbon intensities. Bangkok's lower carbon intensity may be explained by a lower emission factor used to estimate emissions from electricity for this city. Bangkok seems to have an energy consumption index comparable to those of European cities, but this value may be affected by a signifi cant error according with an underestimation of Bangkok's population. The National Institute of Development Administration estimated that Bangkok's unregistered population could be around 3.2 million, compared with a total registered population of 5.6 million (NIDA 2000, in BMA and UNEP 2002) . As for sectors, buildings and transportation are the most emissive sources (see table 3 .4). In industrialized cities (London, New York City, Milan) , emissions from energy use in buildings (residential, commercial, tertiary, and public) amount to approximately 70 percent of the total. In developing cities, emissions from buildings are the second most relevant source and amount to 24 percent of emissions in Mexico City and 35 percent in Bangkok. Transportation is a relevant emission source in all selected cities, representing almost half of total emissions in Mexico City and Bangkok, but much less in New York City, London, and Milan. Th e industrial sector shows a limited contribution to total emissions, refl ecting the sector's relatively small contribution to the economies of the selected cities, with the exception of Mexico City. Solid waste stored in landfi lls scarcely contributes to urban emissions, except for Mexico City, whose landfi ll emissions account for 11 percent of the total. For Bangkok, agriculture accounts for 13 percent of emissions, but this sector also contains unspecifi ed emissions.
As expected, there is a strong correlation between emissions and energy consumption, as well as between emissions and economic activity, measured by GDP. Because these indicators are infl uenced by local conditions and lifestyles, the following section takes account of urban features that may characterize each local context and discusses diff erences in the emission levels of those cities.
Comparative Analysis of Local Emissions Contexts
We now turn to a comparison of the local context in which each city is found, identifying a number of key factors that infl uence emissions.
Drivers for the Characterization of Local Emissions Contexts
Almost all anthropogenic GHG emissions come from the consumption of material goods and energy and the production of waste, which depend on living standards and behaviors. As cities concentrate population, high living standards, and economic activities, they are responsible for consuming large amounts of goods, services, and, indirectly, energy (Dhakal 2004) . Energy use, in particular, is strongly infl uenced by specifi c urban features, namely, the spatial structure of the city, its infrastructure, and the characteristics of urban population and activities. Th ese factors have been identifi ed as follows (Dhakal 2004 Analyses of energy consumption and GHG emissions have been developed mainly at the national level. Studies at the city scale are limited because of difficulties in obtaining data at urban level and in linking decisions on energy issues (usually taken at the national level) to urban contexts (Dhakal 2004) .
Th is section focuses on a set of city indicators that characterize the populations' living standards and can be understood as drivers of energy consumption, energy intensity, production, and consequently emissions at urban level. Th e indicators are classifi ed as socioeconomic features, urban territorial features, local climate, urban transportation, and waste production and management (table 3.5).
Socioeconomic Features
Cities from industrialized countries show similar socioeconomic features in terms of population, age structure, and labor force, as described by the elderlyyoung ratio and the activity rate. 9 Milan stands out for its old-age population structure and Bangkok for the highest activity rate. Cities from developing countries show a relatively younger population.
Urban Territorial Features
Density and compactness of a city may infl uence energy demand for transportation and heating/cooling. High levels of both population and dwelling density characterize all fi ve cities. New York City and Milan show the highest densities, Bangkok, the lowest. 10 Higher emission levels seem related with higher population and dwelling density, but emissions vary signifi cantly among cities whose densities are similar (such as London and Mexico City).
As far as green spaces are concerned, cities from industrialized countries have high availability of green public spaces per capita, whereas cities from developing countries show a low availability of green spaces. However, low emissions are not necessarily associated with a high supply of green urban spaces. Th is urban feature may be better interpreted as an indicator of local environmental quality, resulting from territorial policies implemented by the city government.
Local Climate
Local climate conditions aff ect energy consumption for heating and cooling and thus emissions associated with buildings. Table 3 .6 shows average temperature for the selected cities. Th e local climate in London, New York City, and Milan is more variable throughout the year compared with Mexico City and Bangkok. In particular, Bangkok has a tropical monsoon climate with a yearly average temperature signifi cantly higher than the other cities, which leads to greater electricity demand for air conditioning. 
Urban Transportation
Th e car ownership rate (the number of registered cars per thousand inhabitants) shows no relevant diff erences among the case studies, except for Milan, which is characterized by the highest rate. Th e cities chosen from developing countries have reached a car ownership rate that is similar to cities in industrialized countries. To defi ne a picture of local transportation that includes urban trips, data on the modal share of total daily trips within the city have been considered. Table 3 .7 shows that public transport covers at least 35 to 45 percent of daily trips in all cities. For Mexico City, the share of public transport amounts to 80 percent of total trips. Despite the high modal share of public transport, the contribution of transportation to total emissions in Mexico City is considerable, and its per capita emissions due to transportation are similar to cities with a lower share of public transport (table 3. 2). Th is comparison suggests that the effi ciency of the operating public transport, the motor vehicle stock, and kilometers traveled by circulating vehicles are determinants in characterizing emissions in this sector. 
Waste Production and Management
Indicators on waste show a similar amount per capita, except for New York City, which has the highest production of solid waste per capita. Still, the percentages of solid waste collected for recycling show quite diff erent patterns: Bangkok has the lowest recycling rate, whereas cities from industrialized countries (such as New York City and Milan) have signifi cant recycling rates. Within the latter group, London has the lowest recycling rate. London's and Milan's emission values do not account for emissions from landfi ll waste. For these cities, it would be misleading to consider waste production and management as an emission driver.
Links between Drivers and Emissions
Th e small size of our sample limits our ability to draw general conclusions on which drivers have the most profound eff ect on emissions. Nonetheless, a few preliminary observations can be made:
• First, emission levels appear to be related with key features of industrialized countries, namely, the age structure of the population (elderly-young ratio) and GDP per capita.
• Second, no direct relationship was found between spatial features, in particular, population density and per capita emissions levels. Th is is probably because of the sample of cities from countries with diff ering lifestyles and income levels. Yet recent studies suggest that densely populated regions have lower CO 2 emissions per capita, compared with other urban and rural areas in the same country. 11 Th is is an area in which further research is urgently needed.
• Th ird, mobility patterns, in particular transit use, are more relevant than private vehicle ownership in determining levels of GHGs from urban transport. Recent data from the International Association of Public Transport (Allen 2009) show that cities with a high share of transit and nonmotorized modes (overall higher than 55 percent) are able to limit CO 2 emissions from transport below one ton of CO 2 per capita. Furthermore, the characteristics of the motor vehicle stock-size and age-as well as behavioral factors, such as driving and maintenance habits, and the effi ciency of the transport network, also signifi cantly aff ect emissions.
• Fourth, it is not possible to compare values for emissions from waste because they are measured by diff erent criteria. Nonetheless, waste management appears as a policy area that may be targeted eff ectively by mitigation measures, as in the case of Mexico City.
Comparative Analysis of City Plans
Th is section compares the plans of the cities to reduce emissions in order to mitigate climate change.
Main Components of the Local Climate Plans
According to ICLEI, building a local emissions inventory is the fi rst step for local governments wishing to implement a mitigation strategy. Th e inventory provides a basis that is necessary to identify mitigation options and actions.
Besides, it provides a basis to elaborate a business-as-usual (BAU) projection of future GHG levels, against which reduction targets may be set and the eff ectiveness of mitigation measures assessed. Mitigation strategies in the fi ve cities are compared by reviewing the contents of each plan and taking into account the following:
• Th e local BAU scenario: Which assumptions and drivers have been considered in projecting future local emissions? • Th e choice of the base year and of reduction targets: Which criteria has the local government followed in choosing and defi ning its reduction commitment? • Mitigation measures: How relevant is each measure, and which roles does the local government play in each sector? • Implementation and monitoring: Does the plan identify who will be responsible for the plan's implementation and the monitoring system? • Financing: Does the plan address the funding of measures?
Comparison of Plan Components
We now compare the elements within the cities' plans, with specifi c reference to baselines, targets, reduction measures, and fi nancing.
Business as Usual Scenarios
BAU scenarios estimate future GHG emissions if no additional measures, other than those that would naturally occur or already conceived, were implemented (Dubeux and La Rovere 2007) . Th ey provide a basis to assess the results of new climate mitigation actions. According to the IPCC, the main driving forces of future GHG trajectories are demographic trends, socioeconomic developments, and the rate and direction of technological change (Nakicenovic and Swart 2000) . BAU emission projections are available in all plans of the selected cities. In London, New York City, Milan, and Mexico City, BAU emissions projections are based on estimates of future energy consumption, namely, heating for buildings, electricity use, and fuel consumption for transportation. London also includes emissions from the industrial sector, whereas Mexico City and New York City include emissions generated from solid waste. Forecasts of the main drivers are based on the expected evolution of socioeconomic conditions (London, Mexico City, and Milan) or from historical emissions growth rates (New York City), assuming steady city growth.
Population and economic activities are projected to grow in all scenarios, leading to growing demand for energy, transport, and housing. Th e underlying assumption is that these global cities will continue to attract people, because of job and study opportunities (London, New York City, and Mexico City) or because of specifi c local policies aimed at increasing density (Milan) . Th e projections were made before the 2008-09 global fi nancial crisis and do not account for the restraining eff ect that the crisis may have on energy demand and emissions.
Base Year and Reduction Targets
Guidelines on local GHG accounting suggest choosing the base year according to the completeness of data in the local emission inventory. Data for the Kyoto reference year (1990) are usually diffi cult to obtain at the local level. Th e European Union (EU) Covenant of Mayors suggests-for local authorities that have not yet developed an emissions inventory-2005 as a base year, to maintain homogeneity with the EU energy and climate targets. In most of the case studies, inventories are available for a unique year. For New York City, inventories were also available for 1995 and 2000, but 2005 was chosen to be consistent with the climate change mitigation strategy and the wider sustainability framework of PlaNYC (City of New York 2007b). London chose 1990 to align with national and international targets.
As for reduction targets, London adopted a long-term reduction target with intermediate steps, whereas New York City and Milan chose a medium-term target. Milan, in particular, refers to 2020 for coherence with the time frame of EU energy and climate policies. Bangkok and Mexico City adopt a shorter-term target (2012). Table 3 .8 shows the average yearly emission reduction that needs to be achieved in each city to comply with its planned target. Interestingly, the required annual reductions in each city, as a percentage of the respective baseline, are similar, although some cities have chosen longer-term horizons than others. In each city, mitigation potential is infl uenced by roles the local government can play to regulate or control each emissive sector, emissions, or both. Th is varies according to the specifi c national context and administrative structures.
National, state, and regional policies on climate and energy may aff ect city policies, legislation, and instruments and may overlap with local mitigation strategies. Th is is the case in the climate plan of London, which assesses the achievable reductions, highlighting the roles of the national government and the EU level in the following sectors:
• Energy supply: Because the city imports most of the consumed electricity from the national grid, national policies on energy supply directly infl uence carbon emissions associated with citizens' consumption. Furthermore, national legislation can directly enable or discourage the use of decentralized or renewable supply systems (such as in London, statutory barriers prevent combined cooling, heat, and power plants from being installed).
• Energy effi ciency and savings in the building sector: Th e national government defi nes standards for new buildings; is responsible for the implementation of directives on energy effi ciency in appliances and buildings (such as EU Performance of Buildings Directive, EU Energy End Use and Effi ciency Directive); and may provide grants, incentives, or advice to support the realization of energy effi ciency measures. • Transport sector: In addition to funds for transport infrastructure, the national level may infl uence circulating vehicles with taxes and incentives. 
City Governments' Roles and Climate Change
A city government can act as one or more of the following:
• Consumer, intervening directly on municipal energy and transport consumption • Planner and regulator, orientating urban development and using authoritative powers to set mandatory conditions related to energy effi ciency • Provider and supplier, investing in infrastructure in the transport, waste, and energy supply sectors, either directly or by owning companies providing such public services • Enabler and adviser, infl uencing other actors through information campaigns on sustainable behaviors or supporting them directly with incentives and counseling aimed at enhancing measures that can contribute to climate change mitigation.
Source: Adapted from Alber and Kern 2008. Alber and Kern (2008) classify the governing mode that each role implies:
• Self-governing is the capacity of the local authority to govern its activities through reorganization, institutional innovation, and investments. It is associated with the role of the local government as consumer.
• Governing by authority refers to regulations and sanctions the city government can set. It is based on the authoritative powers of the local government.
• Governing by provision consists in delivering resources and services, and it is thus connected with the "provider and supplier" role.
• Governing by enabling refers to the capacities of the local government to coordinate actors and encourage community engagement, as in the adviser and enabler role.
Mitigation Measures
With governing modes as a basis, emission reduction measures included in the climate plans are categorized for the sectors of energy, transport, waste, and urban planning. To weigh mitigation measures in each local strategy, the expected impacts of measures included in plans are analyzed.
12 Th e weight of each measure is expressed as a percentage of the total emission reductions that should derive from the implementation of the plan. Emission reductions that are achievable through each measure are usually expressed in the plans as annual reductions. Table 3 .9 shows that New York City, London, and Milan assign great relevance to policies concerning energy supply, energy effi ciency, and savings throughout all governing modes. Policies combine advice and counseling to citizens with incentives to support both energy effi ciency measures in existing buildings and installation of renewable energy microplants. More than half of expected emissions reductions for London and Milan come from measures in these fi elds. Th ese cities assign a relevant role for mitigation to their main energy supplier, whom they are able to infl uence. For London, infl uence on carbon intensity is limited because it is related to the national government policies on lower carbon intensity in the national grid and national targets within European directives on renewable sources (Mayor of London 2007a). Milan has more power in infl uencing strategic investments of its main energy supplier, A2A, because the municipality is a majority shareholder in the company. New York City authorities schedule a set of energy measures, with the collaboration of its main energy supplier, to secure a cleaner energy supply to the city.
13
In the plans of Mexico City and Bangkok, the highest local mitigation potential is in the transport sector, enhanced by investments in infrastructure for sustainable use of public transport: Th is sector contributes nearly half of expected emissions reductions. Transport reductions also contribute signifi cantly to Note: Numbers refer to the weight of specifi c measures on annual total emission reductions expected from the implementation of the plan. CHP = combined heat and power. Shaded cells mean that these measures are included in the respective city's plan; no shading and no number means that the measure does not have a quantitative target to go with it in the plan.
the plans of London and Milan. For Milan, relevant reductions are expected from local policies aimed at reducing the use of private cars and lowering the average carbon emissions factor in circulating vehicles, including a pollution charge. Th ese policies are complemented by incentives to consumers for the purchase of low-emissions vehicles provided by regional and national authorities.
Measures on urban planning are diffi cult to associate with quantifi ed emissions reductions. Planning policies usually set a framework that indirectly infl uences the building and transport sector. Within land use, only Milan and Bangkok evaluate a potential increase in urban forestry and assign a role to tree planting in the comprehensive mitigation strategy (1 and 10 percent of all expected reductions. respectively). In the waste sector, Mexico City identifi es mitigation potential in a project for energy production from landfi ll methane (31 percent of expected reductions). London, New York City, and Milan address issues related to solid waste in specifi c plans and do not include measures in this sector in their local climate strategies.
Weights assigned to mitigation measures reveal that climate plans in these cities are coherent with emissions contexts defi ned in the local inventories. Th is aspect is verifi ed by comparing the contribution of the two most relevant sectors (buildings, transportation) to emissions, expressed as a percentage of total emissions, with the weights of measures belonging to these sectors within each plan (fi gure 3.1). Th e plans of London, Milan, Mexico City, and Bangkok identify a reduction potential for emissions from energy use in buildings and transportation that is very similar to the sectors' shares of total emissions. Milan's plan shows a gap in defi ning measures targeting energy consumptions in buildings. Mexico City's plan assigns a signifi cant weight to measures on waste (44 percent), despite a more limited contribution of this sector to total emissions (11 percent). Th e plan does not include measures for the industrial sector, which contributes considerably to total emissions (22 percent). Th is aspect may be due to diffi culties in identifying local measures to target the industrial sector. Conclusions regarding the effi ciency of these plans are not possible, because marginal costs of emissions abatement are not available for specifi c measures. In fact, effi cient plans would require the equalization of marginal abatement costs among included measures.
Implementation and Monitoring
Two alternative approaches are used to implement urban mitigation plans:
(1) a unit in charge of climate policy is created in each relevant department or (2) a group with climate change competencies (climate steering group, coordination offi ce, overarching unit) is established in the local government (Alber and Kern 2008) . Th e second approach seems more promising if the climate group can act within a general framework (strategic plans with sector-based targets, policies, and measures) and if a project-based approach is adopted, because it prevents departmental segregation. Competencies for climate change policy are oft en concentrated in environmental departments, and this feature may lead to coordination and integration problems if such skills are not complemented by competencies to implement comprehensive concepts (Alber and Kern 2008) . London and New York City have chosen the second approach. New York City has created the Mayor's Offi ce of Long-Term Planning and Sustainability, an offi ce charged with coordination and implementation of the sustainability vision of the city, including climate change issues. Th is offi ce cooperates with city agencies and the Mayor's Advisory Board. A specifi c agency, the NYC Energy Planning Board, will be created to coordinate all energy supply-anddemand initiatives of the city.
London has assigned to a preexisting institution, the London Climate Change Agency (LCCA), the task of implementing all measures in the city's climate action plan related to advice and counseling, such as giving support to citizens and businesses in investing in energy effi ciency and renovation of buildings (that is, activities categorized under "enabling" in table 3.9, energy sector). Furthermore, as the public half of the London Energy Service Company formed with EDF Energy Ltd, LCCA directly manages CO 2 reduction and energy effi ciency projects.
Mexico City has assigned coordination of measures to the environmental secretariat (Secretaría del Medio Ambiente). For each measure, the internal sectors and external actors that are responsible and jointly responsible for implementation are identifi ed. Bangkok and Milan have not yet defi ned issues concerning implementation. Milan's plan has been developed by the environmental department, with the support of a municipal agency with competencies on mobility, environment, and territorial issues (Agency for Mobility, Environment, and Territory). Th e eff ectiveness of the coordination role of specifi c units or environmental units within city climate change strategies should be investigated in future research.
Inventory updating is identifi ed as a key tool to assess progress toward targets (London, New York City, and Milan) . Monitoring reports are assigned to units charged with plan implementation (New York City) or to an ad hoc monitoring and evaluating committee (Mexico City). London, besides periodic reporting by the mayor, includes CO 2 reduction reporting in assessments provided by agencies and departments linked to climate-relevant sectors. Th is feature may be considered as a sign of a high degree of integration of climate strategy in the local government and its institutionalization therein.
Financing
Financial aspects of mitigation are addressed in various ways: estimating the costs for each measure (Mexico City) or foreseeing a budget allocation (London and New York City). For Mexico City, Clean Development Mechanism (CDM) credits and revenues from the Kyoto market will be essential for fi nancing mitigation measures. Th ese resources will be included in the Public Environmental Fund of the Federal District. Th e use of Kyoto credits as a means to off set emissions can be found only in the plan of Milan, which considers the possibility of relying upon CDM projects to compensate for indirect emissions from purchased electricity.
Conclusions and Future Research
Th e analysis of emissions inventories shows that local emissions strongly depend on energy uses, particularly in buildings and transportation. Considering the main indicators of emissions, GDP is a major factor explaining emissions levels of the selected cities, except for Bangkok, whose emissions are more characterized by energy intensity of production.
Th e sector-based urban drivers analyzed are not suffi cient to explain cities' GHG emissions. Th is suggests that further analysis of more specifi c determinants, such as the characteristics of the building stock, dwelling density, motor vehicle stock, and transport network, is needed. Even among cities with similar emissions levels, the sources of emissions may vary: Th is is the case with New York City and Bangkok, where the contributions of the transport and buildings sectors to total emissions are very diff erent.
Comparing emissions values and mitigation strategies reveals that cities from industrialized countries, namely, London, New York City, and Milan, share similar emissive contexts and mitigation strategies. For these cities, the highest contribution to urban emissions is related to energy consumption in buildings (residential, commercial, and institutional) . Th eir climate plans point to the energy sector as having the greatest potential, and their policies share the following essential features:
• Stimulating energy effi ciency and savings from individual actions, of both citizens and businesses (that is, direct incentives or tax breaks and technical counseling) • Promoting high-energy effi ciency and renewable energy in the newly built sector, mainly through standards, regulation, and incentives • Supporting decentralized supply and combined heat and power systems • Relying on lower carbon intensity in the energy supply of the main provider (London and Milan) .
Th is last point will depend mainly on the kind of relationship that exists between each city government and its major energy supplier. Where the energy supplier is a public utility owned by the local government, the municipality may engage it in programs that aff ect the energy mix of electricity production. Otherwise, agreements between the city government and energy providers may promote investments that contribute to the local GHG reduction objective (see the cases of Calgary and Heidelberg in Kamal-Chaoui and Robert 2009). Th e transport sector is the second-highest contributor to urban emissions for London, New York City, and Milan and is targeted by policies aimed at enhancing the existing public transport infrastructure and its use. Daily modal share of public transport is already high in these three cities, but private motorized travel shows potential for further reductions. Investments planned by the municipality of Milan to extend the underground network, combined with incentives to support the renewal of cars in use, are highly coherent with the markedly high car ownership that is typical of this city. Bangkok and Mexico City share an emissive context and mitigation strategies strongly infl uenced by transportation. Th eir climate strategies identify the most relevant mitigation potential within the transport sector and strongly rely on public transport provision.
All cities considered in the chapter have defi ned a strategy that is coherent with their local emission contexts because they focus mitigation measures on sectors identifi ed as most relevant in determining their urban emissions.
As local mitigation policies and city planning instruments for climate change are developed worldwide, a wider range of case studies will become available. Further research may also benefi t from a greater availability of comparable city-level data on energy, GHG emissions, and territorial features. Emissions values in particular can be standardized through the establishment of a common methodology for local GHG emissions inventories. Research is urgently needed on the costs of local mitigation measures and, more broadly, the costs of implementing local climate plans.
As cities publish data and progress reports on their climate strategies, the eff ectiveness and effi ciency of each mitigation strategy may be assessed and compared to identify the most cost-eff ective measures, instruments, and governing modes in pursuing reduction targets. Mitigation strategies should be reviewed in relation to other city plans to explore synergies, cobenefi ts, and links. Finally, the integration of mitigation and adaptation strategies should be further explored.
Notes
1. Th e U.S. Conference of Mayors Climate Protection Agreement sets the American Kyoto target at the city level and is currently endorsed by more than 1,000 municipalities (http://www.usmayors.org/climateprotection/agreement.htm); the European , similar to the other selected cities. 11. A study by the Greater London Authority compares the environmental performance of London with other regions of England that are on average 14 times less dense than London. London turns out to be the region with the lowest domestic CO 2 emissions per capita and the lowest CO 2 emissions per billion pounds gross value added, whereas the transport sector has low CO 2 emissions per passenger bus and the highest CO 2 emissions per vehicle kilometer traveled, mainly because of traffi c congestion (GLA 2008b). 12. New York's plan does not include estimates on emission reductions that should derive from each measure. 13. Th e New York City plan foresees (1) facilitating repowering and construction of cleaner power plants and dedicated transmission lines, (2) expanding Clean Distributed Generation connected to the city grid, (3) fostering the market for renewable energy, and (4) supporting expansion of the city's natural gas infrastructure (City of New York 2007a).
